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familiar to the student of medicine. In a brief 
article- on dentistry Dr. William-Guy pointedly 
refers to the anatomist Goodsir for his early work 
on the development of the teeth, 

Section 13, on political economy, is contributed 
Jby Prof. Nicholson, who leads up through the 
labours of Adam Smith’s predecessors to Adam 
Smith himself, the great economic genius of all 
time, and then discusses the work of later econ¬ 
omists, such as Macpherson and M'Culloch. Dr. 
Drever supplies the articles on psychology and 
education, sections 14 and 13 respectively, in 
which David Hume, Dugald Stewart, the brothers 
Combe, Laurie, and Melville Bell find their appro¬ 
priate places. Finally, in section 16,■ Miss Nora 
Milnes describes the social aspects of Sir Robert 
Philip’s anti-tuberculosis dispensary movement 
and the important part played by Edinburgh 
authorities in child welfare schemes. 

The whole record of scientific work as presented 
in these contributions to “Edinburgh’s Place, in 
Scientific Progress ” is one of which any city 
may well be proud. The work done in Edinburgh 
and by Edinburgh men does not stand alone, but 
is closely linked with the labours of men of science 
in other lands, and it is one of the merits of the 
book that these international relations are skilfully 
touched upon by the several writers. 

The book is illustrated by portraits of Napier, 
Black, Hutton, Nasmyth, Edward Forbes, 
-Simpson, Lister, Adam Smith, and David Hume. 
Intended originally as a handbook for the 
members of the British Association meeting in 
Edinburgh, it is being published for, general circu¬ 
lation by Messrs. W. and R. Chambers at the 
price of 6 s. net. 


An Electronic Theory of Valency. 

The Electronic Conception of Valence and the 
Constitution of Benzene. By Prof. H. Shipley 
Fry. (Monographs on Inorganic and Physical 
Chemistry.) Pp. xviii + 300. (London: Long¬ 
mans, Green, and Co., 1921.) 16s. net. 

F K.OE. r KY bases his conception ot valency 
on Sir J. J. Thomson’s interpretation of the 
bond (without reference to the nature of chemical 
affinity or to the structure of the atom) as a unit 
Faraday tube. Such a bond is produced by the 
transference of an electron from one atom to 
another. Furthermore, each atom can both lose 
and gain electrons, or, in other words, can func¬ 
tion as possessing positive and negative valency. 
Thus a univalent hydrogen atom may function in 

two ways, as H or H; a bivalent oxygen atom in 
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three ways, O, O, O; a tervalent atom in four 
ways ; and a quadrivalent atom, such as carbon, 
ir five ways. 

On this simple foundation an elaborate system 
Ot valency has been built up. It follows from 
the above assumption that by the combination of 
two substances X and Y two compounds may be 

+ - ' - 4- ; • 

formed—namely, X—Y and X—Y. These are 
called electronic isomers, or electromers, and may 
form an equilibrium mixture. How are they dis¬ 
tinguished? -The author suggests that if water 
■ + ~ 

is composed of H—OH (though there appears to 

be no reason why it should not be H-—OH) a 
negative atom or group will attach itself to 

hydrogen, and a positive atom or group to OH. 

In this way the valency of atoms and groups 
is determined. 

Passing on to part 2 of the work, which deals 
with aromatic compounds, the electronic formula 
for benzene is represented as follows:—- 
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Upon this formula the various reactions of 
benzene, its physical and chemical properties, as 
well as , those, of its homologues and congeners, 
are based. 

It would take up too much space to discuss 
part 2 in detail, and one or two examples must 
suffice. It is clear that where substitution takes 
place a negative atom or group will replace a 
negative H atom. Here a difficulty appears to 
arise, for in the case of substitution by chlorine 
there are two competing atoms in the molecule 

Cl.Cl. This is met by formulating two elec- 

— 4*. 4* ~ 

tromers, C 6 H S C1 and C 6 H 5 C1. The author 
assumes that Cl enters the nucleus. It follows, 

4 - - 

then, that Cl has to be satisfied with H, in which 
case it is to be presumed that the electromer of 

— 4- 

hydrogen chloride, HC1, is formed. Similarly 
with nitric acid, which may exist in equilibrium 
as 

HO. NO,^ FIO.N0 2 . 

Here the author gives preference to the first 
formula, whereby N6 2 replaces electropositive 
hydrogen in the nucleus. After making these vari¬ 
ous, though not very convincing, assumptions) 
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the author proceeds to discuss the action of nitric 
acid on chlorobenzene, and of chlorine on nitro¬ 
benzene. It is well known that in the first case 
a, mixture of- ortho- and para-derivatives results, 
whereas in the second case a meta-compound is 
formed. As negative chlorine is present in the 
nucleus, positive NO a will naturally replace posi¬ 
tive hydrogen, giving 


Cl 

Cl 
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\/ 
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N 0 2 + 

In the second case, where positive NO a is already 

“ + 

present in the nucleus, and is acted on by Cl. Cl, 
it is not Cl which is now, as it were, received into 

the family circle, but his brother, Cl, which there¬ 
fore enters the meta position. One becomes '.dt 
little bewildered with the sudden volte-face 
exhibited by the differently charged atoms. 

The present writer has no wish to do any in¬ 
justice to Prof. Fry’s theory. There is no doubt 
that it contains a substantial germ of truth; it 
explains many facts of substitution, and is suffi¬ 
ciently elastic to undergo almost unlimited ex¬ 
tension provided all the postulates are accepted. 

J. B. C. 


Along the Snow-line of Peru, 

The Andes of Southern Peru: Geographical Re¬ 
connaissance along the Seventy-third Meridian. 
By Isaiah Bowman. First English edition, 
Pp. xi + 336, (New York: The American Geo¬ 
graphical Society of New York; London: Con¬ 
stable and Co., Ltd., 1920.) 27s. 6 d. net. 

FIIS pleasantly written, highly interesting, 
and well-illustrated book by the director of 
the American Geographical Society is one of the 
results of the Yale Peruvian Expedition of 1911. 
Its theme was a reconnaissance of the Andes along 
the 73rd meridian. The author was responsible for 
the making of a contour map. The north-to-south 
journey from the 12th. to the 17th degree of south 
latitude cuts the Andes obliquely across from 
the tropical rubber-producing plains of the lower 
Urubamba, north-west of Cuzco, southwards over 
snow-covered passes to the desert coast of 
Camand, For weeks the party laboured across 
and along bleak, lava-covered country, without 
interruption, at the uncongenial elevation of be¬ 
tween 14,000 and 18,000 ft. 
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The second part of the present volume deals 
with the physiography of the Western and Eastern 
Andes, the coastal terraces, geologic development, 
and glacial features, with many maps and pro¬ 
files. Other chapters— e.g., those on climatology 
and meteorological records—are also necessarily 
severely technical, but the first part of the book 
is eminently readable, and instructive from a broad 
point of view. It is entitled “Human Geography,” 
and the author endeavours to show the effect of 
environment upon mankind in the widest sense. 
Witness the chapter entitled “The Geographic 
Basis of Revolutions and of Human Character in 
the Peruvian Andes.” Many of the points raised 
may appear obvious, others somewhat far-fetched 
or laboured, and yet they cause us to ponder, and 
in not a few instances the author makes good his 
claim by tracing cultural, political, and other con¬ 
ditions to their respective sources—-very obvious 
when pointed out, but requiring a broad mind, 
open eyes, and travelled experience. 

“It is pleasant to think that the tropical forest 
may be conquered. It is nonsense to say that 
man now conquers it in any comprehensive and 
permanent way. The tropics must be won by the 
strong hands of the lowlier classes which are ig¬ 
norant and careless of hygiene. We cannot sur¬ 
round every labourer’s cottage with expensive 
screens, oiled ditches, and well-kept lawns. , . . 
Travel in the desert is a conflict between heat 
and aridity, but travel in the tropical forest is a 
struggle against spaces, heat, and a superabun¬ 
dance of all but useless vegetation.” 

The regional diagrams introduced are most 
instructive— e.g. Fig. 25 : 

“ When amplified by photographs of real 
conditions, such a diagram becomes a sort 
of generalised picture of a large group of geo¬ 
graphical facts. ... It would be a real service to 
geography to draw up a set of, say, a dozen 
regional generalised diagrams for a whole con¬ 
tinent.” 

The expedition came across the loftiest 
habitation in the world. It was crossing at 
17,400 ft., and 300 ft. lower was the last outpost 
of the Indian shepherds, built of stone and 
thatched, sheltering a family of five, with three 
fat, rosy-cheeked children. Less’than 100 ft. 
below were other huts, and flocks of alpaca and 
sheep. 

The snow-line is here at the surprisingly high 
level of between 17,200 and 17,600 ft. Potatoes, 
small and bitter, but edible, and a variety of maize 
grow up to 17,400 ft., where they endure repeated 
frosts. “Perhaps the Indians have arrived at 
results ahead of those by our professional experi¬ 
menters.” 
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